Summary. When blastocysts lacking zonae pellucidae were transferred to the reproductive tract of female mice, several implantations were subsequently found outside the tract, in the peritoneal cavity. These were presumably derived from blastocysts which had escaped from the reproductive tract. Eggs with and without zonae pellucidae were then injected directly into the peritoneal cavity : the incidence of implantation was low, and did not lend any support to the hypothesis that absence of the zona pellucida might facilitate extra-uterine implantation. In all, eight intraperitoneal implantations were found. Two contained recognizable embryonic structures, of which one closely resembled a normal 8-to 8\ m=1/ 2\ -day embryo.
INTRODUCTION
The spontaneous implantation of embryos in the peritoneal cavity has been reported in some mammals (Eales, 1932) , but in the mouse is normally pre¬ cluded by the morphology of the reproductive system. Experimentally, eggs may be introduced into the peritoneal cavity either by direct injection, or by separation of the oviduct from the uterus so as to allow cleaving eggs to escape from the oviduct. The first method was tried in rats by Nicholas (1934) without success; the second led to implantations in the peritoneal cavity in rats (Nicholas, 1934) and mice (Fawcett, Wislocki & Waldo, 1947) . The incidence of implanted eggs was very low (less than 5 %). The work of Jollie (1961) shows that both methods can lead to intraperitoneal implantation in rats, and suggests that local treatment with histamine may increase the rate of implantation. Even using histamine, however, fewer than 1 % of the eggs implanted in the peritoneal cavity.
In contrast, mouse eggs transferred to other extra-uterine sites, such as the anterior chamber of the eye (Runner, 1947; Fawcett et al., 1947) , or the surface of the kidney (Fawcett, 1950;  Kirby, 1960 Kirby, , 1962a , spleen (Kirby, 1963a) or testis (Kirby, 1963b) , show a relatively high incidence of implantation.
In the course of work by one of us (A. K. T.) on the development of mouse chimaeras, intraperitoneal implantation was observed relatively frequently after the accidental release into the peritoneal cavity of naked blastocysts, either The six intraperitoneal implantations presumably represent eggs which either failed to enter the reproductive tract during transfer, or were expelled from it after the operation. There is no means of knowing how many of the transferred eggs which failed to implant in the uterus were 'at risk' in the peritoneal cavity. In the second implantation (situated on the ovarian capsule) the inner cell mass has increased in size and shows some signs of organized folding and invagination, but has not developed into an egg cylinder.
12| days
The two 12¿-day implantations were derived from eggs injected into the peritoneal cavity (Table 2) . Although one developed in muscular and the other in adipose tissue, their structure is very similar (PI. 1, Figs. 3 and 4) . Each consists of a group of closely packed giant cells and both contain oval bodies (two separate bodies in the first implantation, probably only one in the second) with an amorphous matrix dotted with small nuclei (PI. 1, Fig. 4 ). The im¬ plantation in the body wall (PI. 1, Fig. 3 (Runner, 1947; Fawcett et al., 1947) or beneath the kidney capsule (Fawcett, 1950;  Kirby, 1960) . The embryonic mass usually degenerates, while the trophoblastic elements proliferate, developing exclusively into giant cells. These may be more numerous than in normal uterine implantations, probably because all the cells in the ectoplacental cone have followed this line of differentiation. Tarkowski (1962) , studying the development of rat blastocysts in which the cells of the inner cell mass were dispersed beneath the trophoblast, found that in the absence of an embryo all or nearly all the trophoblast cells of the ectoplacental cone developed into giant cells. It seems that the presence of the embryo is essential if the ectoplacental cone is to persist as a solid structure and give rise to cyto-and syncytiotrophoblast.
The factors promoting embryonic rather than only trophoblastic development in ectopie implantation are unknown. Jollie (1961) could detect no embryonic structures in any of his implantations. Kirby ( 1960 Kirby ( ,1962b observed a correlation between the formation of embryonic structures and the stage of eggs used for trans¬ plantation to the kidney : embryonic structures developed sometimes from blasto-cysts, never from earlier stages. Kirby ( 1962b) Fawcett et al. (1947) and by Fawcett (1950) Embryonic derivatives may be absent in older implantations either because they failed to develop, or because they developed and later degenerated. To elucidate the factors responsible for embryonic rather than trophoblastic development would require a study of the earliest stages of ectopie implantation, during and immediately after the penetration of the blastocyst into the maternal tissue. Apart from the stage and history of the transplanted eggs, other relevant factors may include the character and degree of vascularization of the invaded tissue, the position of the implantation site in relation to blood vessels, and the orientation of the blastocyst during invasion.
In striking contrast to the mouse results is the report by Nicholas (1934) that five out of six rat embryos which had implanted in the peritoneal cavity devel¬ oped to full term. A placenta was present, smaller than normal; the embryonic membranes were 'all present and in normal relationship' ; the embryos grew to normal size. This remarkable result has never been repeated.
To implant in the peritoneal cavity, the mouse blastocyst has actively to penetrate through the peritoneal epithelium and the underlying tissues. This type of invasion resembles the interstitial type of uterine implantation found in guinea-pig and man, and differs strikingly from the eccentric type of implanta¬ tion characteristic of the mouse, in which the blastocyst occupies a diverticulum in the wall of the uterus, initially continuous with the main uterine lumen. The usual Jollie, 1961, though not conclusive, suggests that local release of histamine may be involved.) All six implantations in our first series were on the outer surface of the reproductive tract, in regions which might have suffered damage during the course of the transfer operation. In the second series, since the peritoneal cavity was not opened, the only possibility of trauma was from the hypodermic needle through which the eggs were injected.
The different situation of the eggs within the peritoneal cavity may represent an additional factor. In the first experiment, whether the eggs failed to enter the reproductive tract or entered and subsequently escaped, they would have been located beside the reproductive tract, as mature naked blastocysts, ready for attachment. In the second experiment, even when eggs were injected by the dorsal route into female recipients, the chance that they would remain near the reproductive tract seemed slight. Perhaps the territory around the upper part of the reproductive tract is relatively undisturbed by peristaltic movements, and for this reason represents a more hospitable site for implantation than else¬ where in the peritoneal cavity. Fig. 1 . A 10J-day implantation situated on the outer surface of the uterus, in the region of the utero-tubal junction. The embryo appears fairly normal. X 40. Fig. 2 . The embryo shown in Fig. 1 
